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power train control unit 50 mentioned above, the torque of the engine 1 is 
calculated, and is sent or transmitted to an engine control unit 51 through LAN 
as a communication means. In the engine control unit 51, an opening angle of the 
throttle valve, an amount of fuel and the ignition timing are calculated out for 
accomplishing the torque of the engine 1 transmitted, thereby to control the 
actuators thereof, respectively. With the motor control unit 52 mentioned above, 
the battery 49 is charged up with the electric power obtained from the first motor 
29 and the second motor 30, and/or the electric power is supplied from the 
battery 49, so as to drive the first motor 29, the second motor 30, the stepping 
motor 53, the DC motor (1) 54, and the DC motor (2) 55, etc. In the Fig. 2, within 
the power train control unit 50, first of all a vehicle speed tc Vsp" is calculated out 
from the output shaft rotating speed "No" by a function "f in a step 201. Next, in 
a step 202, a target drive shaft torque "TTqOut", at which a driver aims to, is 
calculated out from the vehicle speed "Vsp", the acceleration pedal depression 
amount "a", the brake pedal depression force "(3", and the shift lever position "Ii". 
And, in a step 203, a gear-shift command (or shift command) "Ss" is calculated 
out from the above-mentioned target drive shaft torque "TTqOut" and the vehicle 
speed "Vsp", thereby selecting a predetermined step in transmission. Finally in a 
step 204, from the above-mentioned target drive shaft torque "TTqOut", the 
vehicle speed "Vsp", the battery capacity "Vb", the engine rotating speed (or 
engine speed) "Ne", and the first input shaft rotation speed "Nil" and the second 
input shaft rotating speed "Ni2", the torque for each actuator (i.e., the engine 
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torque "Te", the first motor torque "Tml", the second motor torque "Tm2", and 
each the DC motor toque) and the number of steps of each the stepping motor are 
calculated out, and are outputted. 



[0054] The parallel mode in Fig. 8 is a mode where any one of the first motor 
29 or the second motor 30 is driven to assist the acceleration with an output 
discharging from the battery 49 during traveling with the driving power of the 
engine 1, thereby improving the driving performance or drivability of the car. 
First, explanation will be made on a case where the car is traveling with the 
driving power of the engine 1 while setting the transmission ratio of the gear- 
type transmission 100 at the 1 st speed. The first friction clutch 25 is closed while 
the second friction clutch 26 released, and the hub sleeve 3 is directly connected 
to the gear 31 while the hub sleeve 9 in the neutral condition. In this instance, 
the torque transmission route of the engine 1 is, as indicated by the solid line in 
the figure: i.e., the engine output shaft 19 the gear 20 the gear 21 the 
first friction clutch 25 -> the first input shaft 23 the hub sleeve 3 -> the gear 
31 -» the gear 32 the output shaft 27. Under this condition, in a case where 
the target drive shaft torque "TTqOut" comes to be large due to depression of the 
acceleration pedal by the driver, since there occurs a response delay a little bit on 
the torque of the engine 1, therefore it is preferable to provide an acceleration 
assist by means of the driving power of a motor having a relatively small 
response delay. In a case where the first motor 29 is driven by the output 
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discharging from the battery 49, the torque transmission route of the first motor 
29 is, as indicated by the dotted line in the figure: i.e., the first input shaft 23 -> 
the hub sleeve 3 -> the gear 31 -» the gear 32 -> the output shaft 27, therefore it 
is possible to obtain the acceleration assist. Also, by connecting the hub sleeve 6 
to the gear 33 directly, or connecting the hub sleeve 14 to the gear 37 or 41 
directly, it is possible to drive the second motor 30, so as to achieve the 
acceleration assist. In a case where the hub sleeve 6 is directly connected to the 
gear 33, the torque transmission route of the second motor 30 is, as indicated by 
the one-dotted chain line in the figure: i.e., the second input shaft 24 — > the hub 
sleeve 6 -> the gear 33 -> the gear 34 the output shaft 27. Further, the 
parallel mode mentioned above can be achieved also in the case where the car is 
running with the driving power of the engine 1, wherein the hub sleeve 3 is in 
the neutral condition while the hub sleeve 9 is directly connected to the gear 35 
or 39, so as to set the transmission ratio at the 3 rd speed or the 5 th speed, thereby 
traveling with the driving power of the engine 1. And also, when achieving the 
acceleration assist by means of only the first motor 29, it is preferable to reduce 
the fuel consumption of the engine and the electric power consumption of the 
battery by setting both the hub sleeves 6 and 14 in the neutral condition, thereby 
cutting off the second motor 30. Next, explanation will be made on the case (not 
shown in the figure) where the transmission ratio of the gear-type transmission 
100 is set at the 2 nd speed, thereby traveling with the driving power of the engine 
1. The first friction clutch 25 is released while the second friction clutch 26 
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closed, and the hub sleeve 6 is directly connected to the gear 33 while the hub 
sleeve 14 in the neutral condition. In this instance, the torque transmission route 
of the engine 1 is:, i.e., the engine output shaft 19 -> the gear 20 -» the gear 22 -> 
the second friction clutch 26 the second input shaft 24 -> the hub sleeve 6 -> 
the gear 33 -> the gear 34 the output shaft 27. Under this condition, in a case 
where the target drive shaft torque "TTqOut" comes to be large due to depression 
of the acceleration pedal by the driver, since there occurs a response delay a little 
bit on the torque of the engine 1, therefore it is preferable to provide an 
acceleration assist by means of the driving power of a motor having a relatively 
small response delay. In a case where the second motor 30 is driven by the 
output discharged by the battery 49, the torque transmission route of the first 
motor 29 is: i.e., the second input shaft 24 the hub sleeve 6 the gear 33 -» 
the gear 34 the output shaft 27, therefore it is possible to obtain the 
acceleration assist. Also, with connecting the hub sleeve 3 to the gear 31 directly, 
or connecting the hub sleeve 9 to the gear 35 or 39 directly, it is possible to drive 
the first motor 29, so as to achieve the acceleration assist. In a case where the 
hub sleeve 3 is directly connected to the gear 31, the torque transmission route of 
the first motor 29 is: i.e., the first input shaft 23 -> the hub sleeve 3 the gear 
31 — > the gear 32 the output shaft 27. Further, the parallel mode mentioned 
above can be achieved also in the case where the car is running with the driving 
power of the engine 1, wherein the hub sleeve 6 is in the neutral condition while 
the hub sleeve 14 is directly connected with the gear 37 or 41, so as to set the 
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transmission ratio at the 4 th speed or the 6 th speed. And also, when achieving the 
acceleration assist by means of only the second motor 30, it is preferable to 
reduce the fuel consumption of the engine and the electric power consumption of 
the battery, by bringing both the hub sleeves 3 and 9 in the neutral condition, 
thereby to cut off the first motor 29. 



[0056] Fig. 10 shows a method for accomplishing the series/parallel common 
mode mentioned above, but upon the operation principle, which is different from 
that shown in the Fig. 9. First, explanation will be made on a case where the car 
is running with the driving power of the engine 1, wherein the transmission ratio 
of the gear-type transmission 100 is set at the 1 st speed. The first friction clutch 
25 is closed while the second friction clutch 26 released, and the hub sleeve 3 is 
directly connected to the gear 31 while the hub sleeve 9 in the neutral condition. 
In this instance, the torque transmission route of the engine 1 is, as shown by 
the solid line in the figure: i.e., the engine output shaft 19 — > the gear 20 — > the 
gear 21 -> the first friction clutch 25 the first input shaft 23 the hub sleeve 
3 the gear 31 — > the gear 32 — > the output shaft 27. Further, when driving the 
second motor 30 to generate electricity therefrom, a portion of the motive power 
of the engine 1 transferred onto the output shaft 27 is transmitted on the route, 
as shown by the one-dotted chain line in the figure: i.e., the gear 34 — » the gear 
33 the second input shaft 24 -» the second motor 30, therefore it is possible to 
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drive the first motor 29, so as to achieve the acceleration assist, with using the 
output of electric power generation from the second motor 30. In this instance, 
the torque transmission route of the first motor 29 is: i.e., the first input shaft 23 
— » the hub sleeve 3 — > the gear 31 -> the gear 32 the output shaft 27. Further, 
the series/parallel mode mentioned above can be achieved also in the case where 
the hub sleeve 3 is in the neutral condition while the hub sleeve 9 is directly 
connected to the gear 35 or 39, so as to set the transmission ratio of the gear-type 
transmission 100 at the 3 rd speed or the 5 th speed, and it may be also possible to 
drive the second motor 30, so as to generate electricity therefrom, by bringing the 
hub sleeve 6 in the neutral condition while connecting the hub sleeve 14 to the 
gear 37 or 41 directly. Next, explanation will be made on a case (not shown in the 
figure) where the transmission ratio of the gear-type transmission 100 is set at 
the 2 nd speed, thereby running or traveling the car with the driving power of the 
engine 1. The first friction clutch 25 is released while the second friction clutch 
26 closed, and the hub sleeve 3 is directly connected to the gear 31 while the hub 
sleeve 9 in the neutral condition. Also, the hub sleeve 6 is directly connected to 
the gear 33, while the hub sleeve 14 in the neutral condition. In this instance, 
the torque transmission route of the engine 1 is: i.e., the engine output shaft 19 
-> the gear 20 the gear 22 the second friction clutch 26 -> the second input 
shaft 24 the hub sleeve 6 -> the gear 33 -» the gear 34 -> the output shaft 27. 
Further, when driving the second motor 30 to generate electricity therefrom, a 
portion of the motive power of the engine 1 transferred onto the output shaft 27 



